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. 13 ERP was carried out using an Olympus JF IT10 oder JF IT20 fibrescope using the >5000 IU/h, range 5024-11680 IU/h, lipase: >100 000 IU/h, range 100 676-287 542 IU/h) have been previously reported in 40 healthy subjects in our laboratory. Dissociated pancreatic insufficiency was defined as an impairment of function if not more than two parameters were abnormal in the secretincaerulein test. In the case of three to four abnormal parameters, pancreatic insufficiency was considered to be global.
All results were expressed as means (SEM). Statistical analyses were carried out using the Fisher's exact probability test. Significance was set at the 5% value.
Results
Chronic alcohol abuse was the cause of chronic pancreatitis in 29 (76%) patients, of whom four had a pancreas divisum. No aetiological cause was apparent in the remaining nine (24%) patients. In patients with normal pancreatic duct morphology, six (60%) were known to be chronic alcohol abusers. Among the patients as a whole, the diagnostic investigation was necessary in 30 (63%) patients because of recurrent epigastric pain and weight loss. Twelve (25%) patients suffered only from epigastric pain, and six (12%) only from rapid weight loss. In patients without pancreatic duct changes, the mean body weight was 6 3 (19 9)% higher than normal in accordance with Broca's formula. Among the patients with Cambridge I, II, and III morphology as shown by ERP, the mean body weight was 1 0 (3*7)%, 3-3 (9.4)%, and 4.7 (11 3)% lower than normal, respectively. Diabetes mellitus was found in 30% (n =3) 42% (n = 5), and 56% (n = 9) of patients with Cambridge I, II, and III morphological changes, respectively. Of the patients with normal pancreatic duct morphology, none was diabetic.
In 10 of 48 patients, ERP showed no pancreatic duct changes. Equivocal (Cambridge I), mild to moderate (Cambridge II), and considerable ductal changes (Cambridge III) were found in 10, 12, and 16 patients, respectively (Table II) . Ultrasound and computed tomography showed morphological changes in 38 and 37 cases, respectively. In patients with normal pancreatograms, computed tomography and ultrasound suggested equivocal changes in 40% and 50% of the cases, respec- the secretin-caerulein test. In 13 patients a dissociated functional impairment was found, while 25 patients were shown to have global insufficiency. Among patients with normal ERP, none had pancreatic functional impairment (Table IV, Figure) . Patients with equivocal pancreatic duct changes had dissociated and global pancreatic insufficiency in 70% and 30%/o of the cases, respectively. In patients with mild to moderate abnormal duct morphology 50% had dissociated, and 50% global functional impairment. Considerable pancreatic duct findings were always accompanied by global pancreatic insufficiency (Table IV, Figure) . Among patients with pancreas divisum, ERP showed no further duct changes in one, whd also had normal pancreatic function. Three patients with pancreas divisum had equivocal abnormal findings on ERP, accompanied by dissociated impairment of the pancreatic function.
In patients with dissociated pancreatic insufficiency, lipase, bicarbonate, amylase outputs, and volume secretion were abnormal in 100%, 62%, 38%, and 0% of the cases, respectively (Table IV) . In comparison with normal pancreatic function, the mean volume secretion, bicarbonate, and amylase outputs in Cambridge I type pancreatitis were reduced by 17%, 19%, and 27%, respectively, while lipase output was impaired by 64% (Table V) . In Cambridge II patients, a reduction in mean volume secretion of 30% was found. Bicarbonate, amylase, and lipase outputs were reduced by 43%, 55%, and 78%, respectively (Table V) . In the case of considerable chronic pancreatitis, there was a decrease in mean volume secretion, amylase, and bicarbonate outputs of 62%, 72%, and 74%, respectively, while lipase output was reduced by 8 1 % (Table V) .
Among the four parameters examined, lipase output was found to be abnormal in all patients with dissociated or global functional impairment, and could be used to distinguish between normal and abnormal duct morphology without exception. A significant differentiation between equivocal and mild to moderate pancreatitis was possible on the basis of mean lipase output, while mild to moderate and considerable pancreatitis could not be distinguished (Table V, Figure ) . Mean amylase output could not distinguish significantly between patients with normal and those with equivocal findings, or between abnormal pancreatograms of various degree of severity (Table V) 35 In a study entailing a large number of patients, almost all of a subgroup of patients with normal pancreatic duct morphology and functional impairment were found to have only slight pancreatic insufficiency.19 In our patients, normal pancreatograms always correlated with normal exocrine function. In contrast, morphological duct changes were always associated with impaired pancreatic function, and the extent of pancreatic insufficiency depended on the severity of the morphological changes. Some previous studies, however, have also shown that pancreatic function may be normal in patients with pancreatic duct changes on ERP. 18 1936 In a large subgroup of patients with normal pancreatic function and abnormal duct changes on ERP, almost all pancreatograms showed only equivocal findings. ' 18 In our patient group, only lipase output was found to distinguish between normal and abnormal duct morphology in all cases. Mean volume secretion, bicarbonate, and amylase outputs were all within the normal ranges in patients with equivocal duct findings. In accordance with previous results, the parameter most reliably correlating with normal and abnormal ductal findings at all grades of severity was the mean bicarbonate output.6 17 18 In conclusion, our data show that using the Cambridge classification, a close correlation between ERP findings and pancreatic function can be shown. In comparison with ERP, computed tomography and ultrasound are less reliable in distinguishing between normal gland and equivocal or mild to moderate morphological changes in chronic pancreatitis. Considerable morphological changes, however, can be shown equally as sensitively as with ERP. In the case of a normal pancreatogram or when considerable changes in ultrasound, computed tomography, and ERP images are found, a close correlation exists between pancreatic function and morphology, which possibly makes the need for complementary fumction testing unnecessary. 
